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Title of the invention 
Irrigation system. 

Field of the invention 
5 The present invention relates to an irrigation 

system comprising a reservoir for irrigating liquid, 
a probe for arrangement in a user, conduit means for 
conducting the irrigating fluid from the reservoir to 
the probe, and a fixation member for fixation of the 
10 probe in the user. 

Background of the invention 

Disabled persons, such as persons having a spinal 
cord injury or spina bifida or MS sufferers, with 

15 limited limb movement can often not perform their 
normal bowel function without the need for outside 
assistance. Examples of such assistance are drugs, 
digital stimulation, massage or colonic irrigation. 

Various bowel irrigation systems are known. One 

20 such system is the arrangement disclosed in Appli- 
cant's published international application No. WO 
98/23312, in which the irrigation medium is fed by 
gravity from a bag hung from a frame arranged close 
to the patient. Flow of liquid from the bag to the 

25 user is controlled by a flow regulation device 
operated by the user. As the operation is dependent 
on gravity, the bag must be positioned at a higher 
level than the user, and the bag is therefore usually 
suspended from a frame. This means that the system 

30 cannot be readily portable unless the frame can be 
collapsed for storage. Portability of equipment is 
extremely important to disabled persons who are not 
hospitalised or bed-ridden, if they are to lead as 
normal a life as possible and deal with their daily 

35 bodily functions. This is particularly important if 
they travel away from their home. 

Bowel care systems are known which are movable on 
wheels such as those disclosed in US patents Nos. 



Patent- og 
Varemaerkestyrefeen 

1 2 JUU 2002 
Modtaget 



2 

5,019,056 and 4 , 874 ,363. These systems comprise a 
reservoir for the liquid irrigation fluid, a tank for 
discharged material, a probe for insertion into the 
patient and ancillary equipment including a pump to 
5 pump the irrigation liquid from the reservoir through 
the pump to the probe. The system is mounted on a 
carriage with wheels so that it can be moved from one 
location to another. Although such systems are 
mobile, they are heavy and cumbersome, and are thus 

10 not readily transportable by the user. Consequently, 
they tend to be restricted to use in hospitals or 
nursing homes where they can be wheeled from one 
patient to another. Because of their size and weight, 
these systems cannot be carried by the users from one 

15 place to another and thereby allow them to lead as 
normal a life as possible. 

Furthermore, operating such systems traditionally 
used often requires full dexterity or even an 
assisting person. 

20 

Summary of the invention 

With this background it is an object of the 
present invention to provide an irrigation system 
that is easy and comfortable to use. 
25 It is a further object of the invention to provide 

an irrigation system that may readily be transported 
by the user. 

These and further objects are met by means of an 
irrigation system of the kind mentioned in the 

30 introduction, which is characterized in that pumping 
means are provided for pumping gas into the reservoir 
to transfer the irrigating liquid from the reservoir 
to the probe, that the fixation member includes an 
inflatable cuff, and that the system includes a 

35 control unit which may be set in at least a cuff 
inflating position and a liquid transferring 
position. 

The combination of the pumping means and the 



incorporation of a control unit that may be set in a 
number of predetermined operating positions into the 
irrigation system entails that the user is able to 
perform the entire irrigation by himself or herself 
5 without the need for outside help. Due to the fact 
that gas is pumped into the reservoir and the 
irrigating liquid is forced out from the reservoir, 
it is possible to use a closed system. This entails, 
i.a., that the closed reservoir may easily be carried 

10 and may be placed in any position with respect to the 
user and not necessarily at a level substantially 
higher than the user as is the case in the above- 
mentioned WO 98/23312. Inflation of the cuff and the 
flow of irrigating liquid are controlled by the 

15 control unit, which may be e.g. held by the user or 
positioned at a place near him or her. The probe is 
easily inserted with the cuff in its deflated 
condition, and the inflation of the cuff and the flow 
of irrigating liquid are controlled by the user in a 

2 0 simple manner by setting the control unit into the 
appropriate sequential positions. Furthermore, the 
control unit provides the user with a logical 
indication of the operational steps to be carried out 
in order to perform the irrigation. 

25 In an advantageous embodiment, the control unit 

comprises at least two elements that may be moved 
with respect to each other into at least said cuff 
inflating and liquid transferring positions. This 
provides for a simple and functional design of the 

30 control unit. 

In an embodiment, which provides for a particu- 
larly compact design of the irrigation system, the 
conduit means includes a first part connecting the 
control unit with the probe and a second part 

35 connecting the reservoir with the control unit, and 
in which each of said first and second parts 
comprises a gas conducting tube and an irrigating 
liquid conducting tube. 
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The conduit means may include a first part con- 
necting the control unit with the probe and a second 
part connecting the reservoir with the control unit, 
and each of said first and second parts may comprise 
5 a gas conducting tube and an irrigating liquid 
conducting tube. 

In an embodiment, the conduit means includes an 
irrigating liquid conducting tube connecting the 
reservoir with the probe, and at least one gas 
10 conducting tube connecting the control unit with the 
reservoir. 

In a preferred embodiment, the control unit may be 
set in a first position corresponding to an inactive 
position, a second position corresponding to said 

15 liquid transferring position and in which gas is 
pumped into the reservoir and irrigating liquid is 
transferred from the reservoir to the probe, and a 
third position corresponding to said cuff inflating 
position and in which gas is pumped into the 

20 inflatable cuff. By this design, all of the opera- 
tional steps necessary in order to carry out 
irrigation, i.e. inflation of the cuff, flow of 
irrigating liquid and deflation of the cuff are 
controlled by an appropriate sequential adjustment of 

25 the control unit. 

Preferably the pumping means is a manually oper- 
ated pump, such as a bulb or a bellow pump. 

The pumping means may also be a powered pump, such 
as an electrically or pneumatically operated pump, 

3 0 and when used in the above-mentioned preferred 
embodiment . the pump may be deactivated when the 
control unit is set in the first position and is 
activated automatically when said control unit is set 
in the second position. 

35 In a particularly compact design of the irrigation 

system, such a pump, whether manually operated or a 
powered pump, is integrated with the control unit. 

Other features and advantages will readily be 



appreciated from the following description of 
examples of embodiments. 

Brief description of the drawings 
5 in the. following the invention will be described 

in further detail with reference to the schematic 
drawings, in which 

Figs, la to le show an irrigation system according 
to the invention in different operating positions, 
10 Pig. 2a shows a perspective view of a detail of a 

control unit in a first embodiment of the irrigation 
system, 

Fig. 2b shows an exploded perspective view of the 
detail shown in Fig. 2a, 
15 Figs. 3a to 3e show sectional views of the detail 

of the control unit of Fig. 2 f along the line III- 
III, in different operating positions, 

Fig. 4 shows a perspective view of a detail of a 
control unit in a second embodiment of the irrigation 
20 system, 

Fig. 5 shows a sectional view of the detail of the 
control unit of Fig. 4, along the line V-V, 

Figs. 6 to 8 show sectional views of the detail of 
the control unit of Fig. 4, along the lines VI -VI, 
25 VII-VII, VIII-VIII in Fig. 5, 

Figs. 9a to 9c show schematic plan views of the 
detail of the control unit of Fig. 4 in different 
operating positions, 

Fig. 10 shows a perspective view of a detail of a 
30 control unit in a third embodiment of the irrigation 
system, 

Fig- 11 shows a sectional view of the detail of 
the control unit of Fig. 10, along the line XI -XI, 

Figs. 12 and 13 show sectional views of the detail 
35 of the control unit of Fig. 10, along the lines XII- 
XII and XIII-XIII in Fig. ll, and 

Figs. 14a to 14c show schematic plan views of the 
detail of the control unit of Fig. 10 in different 
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operating positions. 

Detailed description of preferred embodiments 

In Figs, la, an irrigation system is shown in a 
5 starting position, in which a reservoir 1 is filled 
with irrigating liquid 2 to a predetermined level. 
The irrigating liquid may be any suitable medium such 
as tap water, isotonic salt water, sterile water or 
oily substances. The reservoir 1 is formed as a 

10 substantially sealed container and is connected with 
a probe generally designated 3 for arrangement in a 
user by means of a conduit means in a manner that 
will be described in further detail in the following. 
The probe 3 comprises a shaft portion 4 and a 

15 fixation member in the form of an inflatable cuff 5. 
The inflatable cuff 5 is connected with a tube 6 for 
conducting an inflating medium to the cuff. This 
medium may be any suitable fluid, such as gas, e.g. 
ambient air or any other gas or mixture of gases 

20 provided by a pneumatic container, or any liquid, 
e.g. the same liquid as the irrigating liquid to be 
described in the following. In this respect, it is 
noted that the terms "inflate" and "inflatable" etc. 
should be interpreted as meaning "distend" or 

25 "distendable" by means of any suitable medium. In the 
following the term "gas conducting tube" will be 
used. However, as explained in the above this does 
not exclude that fluids other than gas may be used. 
The probe 3 is furthermore connected with an 

30 irrigating liquid conducting tube 7. In the embodi- 
ment shown, the gas conducting tube 6 and the 
irrigating liquid conducting tube 7 form a first part 
of the conduit means. 

The other end of the first part of the conduit 
35 means is connected with a control unit generally 
designated 8 and comprising an adjustable knob 8a. In 
the embodiment shown, the control unit is set in 
different positions by turning the knob and thus at 
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least a part of the control unit with respect to 
another part or other parts thereof. However, other 
operating manners are conceivable, such as those 
involving any displacement of mutually movable parts, 
5 e.g. in in a series of sliding movements in a 
combination of sliding and rotational movements. In 
connection with the control unit 8, a pumping means 9 
is provided. The control unit 8 is furthermore 
connected with one end of a second part of the 
10 conduit means comprising a gas conducting tube 10 
connected with the control unit 8 and the reservoir 1 
and an irrigating liquid conducting tube 11. The 
first and the second part of the conduit means may be 
provided in the form of separate tubes, but each part 
15 may also be incorporated into a single tube having 
two lumens. Alternatively, only the inflating medium 
conducting tubes, i.e. in the embodiment shown the 
gas conducting tubes 6 and 10, are connected with the 
control unit whereas the irrigating liquid conducting 
20 tubes 7 and 11 constitute a single tube connecting 
the reservoir 1 with the probe 3. This arrangement 
may e.g. be carried out by means of a two- lumen tube, 
known per se, of which one lumen is split at the 
control unit into the twp gas conducting tubes 
2 5 leading to and from, respectively, the control unit, 
whereas the other lumen by-passes the control unit. 

Generally, irrigation is carried out by inflating 
the cuff in order to secure the probe in position in 
the user, and subsequently feeding irrigating liquid 
30 from the reservoir to the probe. In the irrigation 
system according to the invention, the following 
operational steps are carried out: 

In the position shown in Pig. la, the control unit 
8 is in a first or inactive position, indicated by 
35 *0' on the knob 8a. By turning the knob 8a to *1', 
the control unit 8 is brought to a second position, 
shown in Fig. lb, in which gas, e.g. air, is pumped 
through the gas conducting tube 10 into the reservoir 
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1. As the reservoir is formed as a substantially- 
sealed container, a pressure is built up in the 
reservoir 1 and irrigating liquid 2 is forced into 
the conducting tube 11. This step is carried out in 
5 order to secure that the liquid conducting tube 7 is 
emptied of air which would otherwise enter into the 
bowels of the user and thus cause discomfort to him 
or her. 

The knob 8a is turned to *2' and the control unit 
10 8 is brought to a third position shown in Pig. lc. 
Subsequently, the probe 3 is inserted into the anal 
opening of the user. When the insertion has been 
carried out, the cuff 5 is inflated to the desired 
extent, and the. probe 3 is thus secured in the user. 
15 In this respect it is noted that the extent to which 
the cuff is inflated may vary between the individual 
users. Usually, initial tests are carried out in 
order to determine the desired extent and during 
subsequent irrigation procedures, the same amount of 
20 inflating medium is lead to the cuff, e.g. by 
counting the number of compressions in the case of 
pumping means in the form of a manually compressible 
bulb. 

The control unit 8 is now brought back to its 
25 second position, in which gas is pumped to the 
reservoir 1 and irrigating liquid 2 is pumped to the 
probe 3. In the embodiment shown in Fig. 1, this 
operational step is marked as a separate indication 
on the knob 8a, viz. '3', e.g. in a manner that will 
30 be described in connection with Figs. 2 and 3, below. 
It is of course conceivable to have only three 
indications on the knob 8a for the first, second and 
third operating positions. 

When irrigation has been completed, e.g. because 
35 the reservoir 1 has been emptied of its contents or 
because the user considers it appropriate, the knob 
8a is turned to position *0' and the control unit 8 
is thus brought back to its first position. Gas 
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present in the system is allowed to escape to the 
ambience. It is noted that means may be provided in 
the reservoir in order to secure that gas is 
prevented from entering the liquid conducting tube 
5 leading from the reservoir and possibly further into 
the user. Such means may e.g. comprise a stop valve 
containing a floater that follows the surface of the 
irrigating liquid. Usually, however, a visual 
inspection of the level of remaining irrigating 
10 liquid will be sufficient, possibly in combination 
with the noise generated by the last of the liquid 
being forced into the irrigating liquid conducting 
tube . 

In addition to the visual indications on the knob 
15 8a in the form of marks *0', the different 

positions may be indicated by temporary arresting 
means such as a mechanism comprising a ball and 
recesses to be engaged by the ball in the different 
positions. 

20 It is furthermore possible to include one or more 

back- flow valves into the system in order to ensure 
that irrigating liquid or contents of the bowels do 
not flow backwards in the irrigating liquid conduct- 
ing tube or tubes. 

25 In a first embodiment of the irrigation system, 

the operational steps described in the above are 
carried out by means of a control unit 108 shown in 
Figs . 2 and 3 . 

In this embodiment, the control unit 108 comprises 

30 a first disc 120, a second disc 121 and an intermedi- 
ate disc 122 positioned between the first and second 
discs 120, 121. The intermediate disc 122 is 
rot at able about an axis of rotation 123 with respect 
to the first and second discs 120, 121 in any 

35 suitable manner, e.g. by means of a shaft extending 
through all of the discs 120, 121, 122 and engaging 
drivingly with the intermediate disc 122 only, or 
with an element extending along at least a part of 
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the periphery of the intermediate disc 122 and 
engaging drivingly with this disc. The shaft or the 
element may be connected with a knob as described in 
the above with respect to Figs, la to le. The. first 
5 disc 120 is provided with a connecting pipe 124 for 
connection with the gas conducting tube leading to 
the inflatable cuff at the probe of the irrigation 
system, and a connecting pipe 125 for connection with 
the irrigating liquid conducting tube leading to the 

10 probe. As suggested in the above description of Fig. 
1, these tubes, which constitute the first part of 
the conduit means, may be incorporated into a single 
tube having two lumens. 

Correspondingly, the second disc 121 is provided 

15 with similar connecting pipes (not shown) for 
connection with the second part of the conduit means, 
i.e. the gas conducting tube and the irrigating 
liquid conducting tube leading to the reservoir of 
the irrigation system. The second disc is furthermore 

20 provided with a connecting pipe (not shown) forming 
the inlet for gas supplied by the pumping means of 
the irrigation, system. 

As shown in Fig. 3, the first disc 120 is provided 
with a first through-going cavity 126 at a first 

25 distance from the axis of rotation 123 and a second 
through-going cavity 12 7 at a second distance from 
the axis of rotation 123, the second distance being 
larger than the first distance. The first cavity 126 
opens into the connecting pipe 125 and is thus in 

30 connection with the irrigating liquid conducting tube 
of the first part of the conduit means connecting the 
control unit with the probe. The second cavity 127 
opens into the connecting pipe 124 and is thus in 
connection with the gas conducting tube of the first 
3 5 part of the conduit means. 

The second disc 121 is provided with a first 
through-going cavity 128 at the first distance from 
the axis of rotation 123, a second through-going 
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cavity 129 at the second distance from the axis of 
rotation 123 and a third through-going cavity 130 at 
a third distance from the axis of rotation 123, the 
third distance being larger than the second distance. 
5 The first cavity 128 opens into the connecting pipe 
at the outside of the second disc 121 that is 
connected with the irrigating liquid conducting tube 
of the second part of the conduit means leading to 
the reservoir and the third cavity 130 opens into the 
10 connecting pipe that is connected with the gas 
conducting pipe. The second cavity 129 opens into the 
connecting pipe connected with the pumping means of 
the irrigation system. 

In the embodiment shown in Figs. 2a , 2b and 3a to 
15 3e, the intermediate disc 122 is provided with a 
number of through-going cavities and recesses that 
are distributed as follows: 

Along a first line Al extending from the axis of 
rotation 123 towards the periphery of the intermedi- 
20 ate disc 122 , the intermediate disc 122 has a 
through-going cavity 131 at the second distance from 
the axis of rotation 123 and an oblong recess 132 
extending from the cavity 131 to the periphery of the 
intermediate disc 122. Along a second line A2 
25 extending at an angle with respect to the first line 
Al from the axis of rotation towards the periphery of 
the intermediate disc, the intermediate disc 122 has 
a through-going cavity 133 at the first distance from 
the axis of rotation 123 and an oblong recess 134 
30 opening towards second disc 121 and extending 
substantially over a distance corresponding to the 
second and third through-going cavities 129, 130 in 
the second disc 121. Along a third line A3 extending 
at angle with respect to the second line from the 
35 axis of rotation towards the periphery of the 
intermediate disc 122, the intermediate disc 122 has 
a through-going cavity 135 at the second distance 
from the axis of rotation 123. Along a fourth line A4 
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extending at an angle with respect to the third line 
A3 from said axis of rotation 123 towards the 
periphery of the intermediate disc 122, the interme- 
diate disc 122 has a through-going cavity 136 at the 
5 first distance from the axis of rotation and an 
oblong recess 137 opening towards the second disc and 
extending substantially over a distance corresponding 
to the second and third through-going cavities 
129,130 in the second disc 121. 

10 It is noted that the cavity and the recess along 

the above-mentioned fourth line A4 are only necessary 
in the case, in which the control unit 108 may be set 
in four discrete positions , as is the case in the 
embodiment shown in Figs, la to le. 

15 The lines A1-A4 may be distributed uniformly over 

a revolution, i.e., with a difference of 90° between 
the lines A1-A4 in the above embodiment, or with any 
arbitrary angle between the lines. 

The operational steps carried out in order to 

20 complete irrigation will now be described with 
reference to Figs. 3a to 3e. 

Fig. 3a indicates an inactive starting position, 
in which the intermediate disc 122 is set such that 
the through-going cavity 131 and the oblong recess 

25 132 along the first line Al are positioned opposite 
the through-going cavities 126,127 and 128,129,130 of 
the first and second discs 120,121, such that a 
through-going passageway for gas is provided at the 
second distance from the axis of rotation 123, as the 

30 cavity 12 7 of the first disc 120, the cavity 131 of 
the intermediate disc 122 and the cavity 129 of the 
second disc 121 are in flush with each other. 

In the position shown in Fig. 3b, the intermediate 
disc 122 has been rotated such that the cavity 133 

35 and the recess 134 along the second line A2 are 
positioned opposite the cavities of the first and 
second discs. Thus, gas supplied by the pumping means 
(not shown) into this cavity 129 of the second disc 
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121 is directed to the reservoir via the recess 134 
in the intermediate disc 122, the cavity 130 in the 
second disc 121 and further on through the gas 
conducting tube leading from the control unit to the 
5 reservoir. As described in the above, the pressure 
created by the gas supplied to the reservoir causes 
the irrigating liquid to flow from the reservoir 
through the irrigating liquid conducting tube leading 
from the reservoir to the control unit, through the 

10 passageway formed by cavities 128, 133 and 126 in the 
control unit and further through the irrigating 
liquid conducting tube leading from the control unit 
to the probe of the irrigation system. 

In the position shown in Fig. 3c, the intermediate 

15 disc 122 has been turned once again such that the 
through-going cavity 135 along the third line A3 is 
positioned opposite the cavities in the first and 
second discs. In this position, gas supplied from the 
pumping means is allowed to flow through the 

20 passageway formed by cavities 129, 135 and 127 in the 
control unit and further through the gas conducting 
tube leading from the control unit to the inflatable 
cuff, thus inflating the cuff. 

When the cuff has been inflated, the intermediate 

25 disc 122 is brought to the position in which the 
cavity 136 and the recess 137 along the fourth line 
A4 are positioned opposite the cavities in the first 
and second discs. As explained in the above, this 
corresponds to the situation shown in Fig. 3b. Thus, 

30 gas is allowed to flow from the pumping means to the 
reservoir, and irrigating liquid is forced from the 
reservoir through the control unit and further on to 
the probe, thus performing the irrigation for as long 
it is possible or desirable. 

3 5 The irrigation step may be terminated by turning 

the intermediate disc 122 further or back to its 
inactive first position, shown in Figs. 3a and 3e. 
Gas present in the system, primarily in the inflat- 
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able cuff, is allowed to flow off to the ambience 
through the recess 132. In this respect it is noted 
that the recess 132 may be replaced by any opening in 
the intermediate disc, as long as it connects the 
5 cavity 131 with the outside of the intermediate disc 
122 . 

The pumping means may be any manually operated 
pump, such as a resilient bulb, or any pump powered 
by external means, such as electricity or a pressur- 
10 ized medium. 

In case the pump is a powered pump, it may be 
automatically activated when setting the control unit 
in its second position, and automatically deactivated 
in the first position. 
15 As suggested in the embodiment shown in Pigs la to 

le, the pump may be integral with the control unit. 

As described in connection with the embodiment of 
Figs la-le it is possible to use a single tube for 
irrigating liquid leading from the reservoir to the 
2 0 probe. It is also conceivable to inflate the cuff by 
other media than gas supplied by the pumping means. 
For instance, the inflating medium may be provided in 
a separate container, e.g. with a predetermined fluid 
content . Such a container may be provided with a 
25 valve which may be activated in order to deflate the 
cuff when the irrigation has been completed. 

It is furthermore conceivable to design the discs 
such that the control unit may be set only in a cuff 
inflating and a liquid transferring position. In this 
30 case, ventilation of gas present in the system 
following irrigation must be carried out in any 
alternative manner, e.g. in the above suggested 
solution by a separate vent in the container 
containing the inflating medium. Alternatively, 
35 deflation may be carried out by disconnecting the 
conducting tube from the control unit and/or the 
probe . 

The cross-section of the through-going cavities 
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may be chosen arbitrarily but is advantageously 
circular. 

In order to provide a substantially sealed transi- 
tion between the first disc and the intermediate disc 
5 and between the intermediate disc and the second 
disc, at least the intermediate disc is advanta- 
geously formed from a resilient material. Alterna- 
tively, the first and discs are formed from a 
resilient material, or all of the discs may be formed 

10 from the same, possibly resilient material. The 
material should possess such a degree of resilience 
that a satisfying sealing effect is achieved without 
impeding the movement of the intermediate disc with 
respect to the first and second discs. 

15 Figs. 4 to 9 show a control unit 208 of a second 

embodiment of the irrigation system. 

In this embodiment, the control unit 208 comprises 
an accommodating element 220 and a cylindrical 
element 222 accommodated in a cylindrical aperture 

20 220a with dimensions corresponding substantially to 
the outer dimensions of the cylindrical element 222 . 
The cylindrical element 222 is rotatable about an 
axis of rotation 223 with respect to the accommodat- 
ing element 220, and the cylindrical element 222 may 

2 5 be set in a number of predetermined operating 

positions. The first and second part of the conduit 
means are connected with the accommodating element 
220 in a manner that will be described in further 
detail in the following. 
30 In a first angular position A10, the accommodating 

element 220 has a first canal 226 in a first height 
position and a second canal 227 in a second height 
position. In a second angular position A20, the 
accommodating element 220 has a third canal 228 in 

3 5 the first height position and a fourth canal 230 in 

the second height position. In a third angular 
position A30 the accommodating element has a fifth 
canal 229 in a third height position, and in a fourth 
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angular position A40 a sixth canal 238 in the third 
height position. Each canal 226,227,228,230,229,238 
extends from the periphery of the accommodating 
element 220 to the substantially cylindrical aperture 
5 220a. 

In the embodiment shown, the cylindrical element 
222 comprises an internal gas distribution compart- 
ment 231 having in a first angular position All a 
first passage 231a, in a second angular position A21 

10 a second passage 231b, in a third angular position 
A31 a third passage 231c and in a fourth angular 
position A41 a fourth passage 232. 

The cylindrical element comprises in the third 
angular position A31 a first channel 233a extending 

15 from substantially the axis of rotation 223 to the 
periphery of the cylindrical element 222. A second 
channel 233b extends from substantially the axis of 
rotation 223 to the periphery of the cylindrical 
element in a fifth angular position A51 that forms an 

20 angle with the third angular position A31 correspond- 
ing to the angle between said first and second 
angular positions A10 and A20 of the accommodating 
element 220, said first and second channels 223a, 
223b being connected with each other at the axis of 

25 rotation 223. 

The first canal 226 is connected with the irrigat- 
ing liquid conducting tube and the second canal 227 
with the gas conducting tube of the first part of the 
conduit means, i.e. the part leading to the probe. 

30 The third canal 228 is connected with the irrigating 
liquid conducting tube and the fourth canal 230 with 
the gas conducting tube of the second part of the 
conduit means, i.e. the part leading to the reser- 
voir. The fifth canal 229 is connected with the 

35 pumping means of the irrigation system, and the sixth 
canal 238 is connected with the ambience. • 

Alternatively, the fifth canal may be positioned 
such that the internal gas distribution compartment 
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is supplied with gas from the pumping means independ- 
ently of the movement of the cylindrical element with 
respect to the accommodating element. This may, e.g. 
be carried out by extending the compartment with a 
5 portion below the cylindrical element and leading the 
gas to this portion of the compartment. This 
eliminates the risk that the cylindrical element is 
inadvertently turned into a position, in which the 
cuff is deflated before irrigation has been com- 
10 pleted. 

Furthermore, sealing means known per se may be 
provided between at least the first and second 
heights such that the liquid conducting passageways 
are sealed with the gas conducting passageways, and 

15 between the liquid conducting passageways and the 
exterior of the control unit. 

The operational steps carried out in order to 
complete irrigation will now be described with 
reference to Figs. 9a to 9c. 

20 In Fig. 9a, the cylindrical element 222 is in its 

first position, in which the first angular positions 
All and A10 of the cylindrical element 222 and the 
accommodating element 220, respectively, substan- 
tially coincide with each other. The second angular 

25 positions A21 and A20, the third angular positions 
A31 and A30, and the fourth angular position A41 and 
A40 coincide as well. Gas present in the irrigation 
system is thus allowed to flow off to the ambience 
through the fourth passage 232 and the sixth canal 

30 238, the internal gas distribution compartment 231 
thus being in connection with the probe via the 
second canal 227, the reservoir via the fourth canal 
230 and the pumping means via the fifth canal 229 in 
addition to the sixth canal 238 and thus with the 

35 ambience. 

By turning the cylindrical element 222 in the 
clockwise direction to the position shown in Fig. 9b, 
gas supplied from the pumping means flows into the 
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internal gas distribution compartment via the fifth 
canal 229 and the first passage 231a and further on 
through the third passage 231c into the reservoir. 
Irrigating liquid is forced from the reservoir back 
5 into the control unit 208- As the channels 233a and 
233b of the cylindrical element 222 are positioned 
opposite the third and first canals 228 and 226, 
respectively, in the accommodating element 220, a 
passageway for irrigating liquid is formed in the 
10 control unit 208, and irrigating liquid is thus 
allowed to flow off from the first canal 226 to the 
irrigating liquid conducting tube and further on to 
the probe. 

In the third position shown in Pig. 9c, gas is 
15 allowed to flow from the pumping means to the 
internal gas distribution compartment 231 through the 
fifth canal 229 and the second passage 231b, and from 
the compartment 231 via the third passage 231c and 
the second canal 227 further on to the inflatable 
20 cuff. 

The cylindrical element is then turned back into 
the second position and irrigation is carried out for 
as long as desired. By turning the cylindrical 
element back into the first position shown in Fig. 

25 9a, the cuff may be deflated and the probe removed 
from the user. 

As suggested in connection with the embodiment of 
Figs la-ic the control unit may comprise arresting 
means for arresting the cylindrical element temporar- 

30 ily in the different positions. In the embodiment 
shown, the accommodating element comprises a ball 
(not shown) displaceable in the radial direction and 
a number of recesses corresponding to the first, 
second and third positions, of which one recess 250 

35 is shown in Fig. 5. 

As described in the above in connection with the 
embodiment of Figs 2 and 3, the first and second 
parts of the conduit means may be formed as single 
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tubes with two lumens, or as separate tubes, whereby 
it is possible to position the canals in the 
accommodating element differently from the positions 
shown in Pigs. 4 to 9. Likewise it is possible to let 
5 the irrigating liquid conducting tube by-pass the 
control unit and to have a separate container for 
supplying the inflating medium. 

It is furthermore conceivable to design the con- 
trol unit 208 such that the cylindrical element may 
10 be set in the cuff inflating and liquid transferring 
positions only. 

In Pigs. 10 to 14, an alternative embodiment to 
the embodiment shown in Figs. 4 to 9 is illustrated. 
Elements having the same or analogous function have 
15 the same reference numerals with % 100' added to them. 

In this embodiment the accommodating element 320 
comprises an abutment face 320a for a bottom face 
322a of the cylindrical element 322. As in the above 
embodiment, the cylindrical element 322 is rotatable 
20 with respect to the accommodating element 320 about 
the axis of rotation 323. 

In a first angular position A100 the accommodating 
element 320 has a first canal 326, and in a second 
angular position A200 a third canal 328. Each of the 
25 first and third canals 326, 328 extends from the 
periphery of the accommodating element 320 in a 
direction towards the axis of rotation 323 to a 
predetermined position and from said predetermined 
position to the abutment face 320a. Along a line 
30 substantially parallel with a line extending through 
said first angular position A100, the accommodating 
element 320 has a second canal 327, and along a line 
substantially parallel with a line extending through 
the second angular position A200 a fourth canal 330. 
35 Each of the second and fourth canals 327, 33 0 extends 
from the periphery of the accommodating element 320 
to a predetermined position and from said predeter- 
mined position to the abutment face 320a. In a third 
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angular position A300 the accommodating element 320 
has a fifth canal 329 extending from the periphery of 
the accommodating element to the axis of rotation 323 
and further on to the abutment face 320a, and in a 
5 fourth angular position A400 a sixth canal 338 
extending from the periphery of the accommodating 
element towards the axis of rotation to a predeter- 
mined position and from that position to the abutment 
face 320a. 

10 In the bottom face 322a the cylindrical element 

322 has a first oblong recess 340 opening towards the 
abutment face 320a and having an extent corresponding 
substantially to the distance between the first and 
third canals 326 and 328 of the accommodating element. 

15 320, and a second oblong recess 341 opening towards 
the abutment face 320a and having such a configura- 
tion that it extends, in a first position, from the 
fourth canal 330 through the fifth canal 329 and the 
second canal 327 to the sixth canal 338. 

20 In the embodiment shown, the first oblong recess 

34 0 has a substantially curved shape. 

The first canal 326 is connected with the irrigat- 
ing liquid conducting tube and the second canal 327 
with the gas conducting tube of the first part of the 

25 conduit means, the third canal 328 is connected with 
the irrigating liquid conducting tube and the fourth 
canal 330 with the gas conducting tube of the second 
part of the conduit means. The fifth canal 329 is 
connected with the pumping means, and the sixth canal 

30 33 8 is connected with the ambience. 

The operational steps carried out in order to 
complete irrigation will now be described with 
reference to Figs. 14a to 14c. 

In the first position shown in Fig. 14a the second 

35 recess 341 provides connection between the second, 
fourth, fifth and sixth canals as described in the 
above, gas present in the irrigation system is 
allowed to flow off to the ambience through the sixth 



canal 338. 

By turning the cylindrical element 322 in the 
clockwise direction to the position shown in Fig. 
14b, the first recess 340 is moved into a position, 
5 in which it covers the first and third canals 326, 
328, and the second recess 341 is moved into a 
position, in which it covers the fourth and fifth 
canals 330, 329 only. Gas supplied from the pumping 
means flows through the fifth canal 329 and out 

10 through the fourth canal 330 via the second recess 
341 and further on through the gas conducting tube of 
the second part of the conduit means and into the 
reservoir. As described in connection with the above 
embodiments, irrigating liquid is forced from the 

15 reservoir into the control unit 308. As the first 
recess 340 provides a passageway, irrigating liquid 
is able to flow on to the probe through the irrigat- 
ing liquid conducting means of the first part of the 
conduit means. 

20 In the third position shown in Fig. 14c, the 

second recess 341 has been moved into a position in 
which it covers the second and fifth canals 327, 329 
only. Consequently, gas may flow from the pumping 
means through the control unit and into the inflat- 

25 able cuff via the gas conducting tube of the first 
part of the conduit means leading to the probe of the 
irrigation system. 

The cylindrical element 322 is then turned back 
into the second position and irrigation is carried 

3 0 out for as long as desired. By turning the cylindri- 
cal element 322 back into the first position shown in 
Fig. 14a, the cuff may be deflated and the probe 
removed from the user. 

In case the first and second parts of the conduit 

35 means are not formed as single tubes with two lumens, 
it is possible to position the canals in the 
accommodating element differently from the positions 
shown in Figs. 10 to 14. 
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It is furthermore conceivable to design the con- 
trol unit 308 such that the cylindrical element may 
be set in the cuff inflating and liquid transferring 
positions only. 
5 The invention should not be regarded as being 

limited to the embodiments described in the above but 
various modifications of and combinations between the 
various embodiments may be carried out without 
departing from the scope of the following claims . 

10 For instance, the control unit may comprise acti- 

vating and deactivating means for electronic control 
of pumping means in the form of e.g. a number of 
pumps distributed in the irrigation system. 

Furthermore, the irrigation system may be used for 

15 dispensing any fluid, such as e.g. fluids introduced 
into the body with a view to radiological examina- 
tion. 
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Claims ; 

1. An irrigation system comprising a reservoir (1) 
for irrigating liquid, a probe (3) for arrangement in 
a user, conduit means (6,7,10,11) for conducting the 
5 irrigating fluid from the reservoir to the probe, and 
a fixation member (5) for fixation of the probe in 
the user, characterized in that pumping 
means (9) are provided for pumping gas into the 
reservoir (1) to transfer the irrigating liquid from 

.10 the reservoir to the probe (3) , that the fixation 
member includes an inflatable cuff (5) , and that the 
system includes a control unit (8;108;208;308) which 
may be set in at least a cuff inflating position and 
a liquid transferring position. 

15 2. An irrigation system as claimed in claim 1, in 

which the control unit (8, -108, -208, -308) comprises at 
least two elements (120, 121, 122,-220, 222;320, 322) that 
may be moved with respect to each other into at least 
said cuff inflating and liquid transferring posi- 

20 tions. 

3 . An irrigation system as claimed in any one of 
claims l and 2, in which said conduit means includes 
a first part (6,7) connecting the control unit (8) 
with the probe (3) and a second part (10,11) 

25 connecting the reservoir (1) with the control unit 
(8) , and in which each of said first and second parts 
comprises a gas conducting tube (6,10) and an 
irrigating liquid conducting tube (7,11). 

4. An irrigation system as claimed in any one of 
30 claims 1 and 2, in which said conduit means includes 

an irrigating liquid conducting tube connecting the 
reservoir with the probe, and at least one gas 
conducting tube connecting the control unit with the 
reservoir. 

35 5. An irrigation system as claimed in any one of 

the preceding claims, in which the irrigation system 
furthermore comprises a separate container containing 
an inflating medium. 
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6. An irrigation system as claimed in any one of 
claims l to 5, in which the control unit 
(8;108;208;308) may be set in a. first position 
corresponding to an inactive position, a second 

5 position corresponding to said liquid transferring 
position and in which gas is pumped into the 
reservoir and irrigating liquid is transferred from 
the reservoir to the probe, and a third position 
corresponding to said cuff inflating position and in 
10 which gas is pumped into the inflatable cuff. 

7. An irrigation system as claimed in any one of 
claims 2 to 6, in which said control unit (108) 
comprises a first disc (120) connected with at least 
an irrigating liquid tube connecting the control unit. 

15 with the probe, a second disc (121) connected with at 
least an irrigating liquid tube connecting the 
reservoir with the control unit, and an intermediate 
disc (122) positioned between and being rotatable 
about an axis of rotation (123) with respect to the 

20 first and second discs (120,121), and in which said 
intermediate disc (122) may be set in at least said 
cuff inflating and liquid transferring positions. 

8. An irrigation system as claimed in claim 7 when 
dependent on claim 6, in which the first disc (12 0) 

2 5 includes a first through-going cavity (126) at a 
first distance from said axis of rotation and a 
second through-going cavity (127) at a second 
distance from said axis of rotation, in which the 
second disc (121) includes a first through-going 

30 cavity (128) at said first distance from said axis of 
rotation, a second through-going cavity (129) at said 
second distance from said axis of rotation and a 
third through-going cavity (130) at a third distance 
from said axis of rotation, and in which the 

35 intermediate disc (122) along a first line (Al) 
extending from said axis of rotation (123) towards 
the periphery of the intermediate disc (122) has a 
through-going cavity (131) at said second distance 
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from the axis of rotation and an oblong recess (132) 
extending from said through-going cavity (131) to the 
periphery of the intermediate disc, and along a 
second line (A2) extending at an angle with respect 
5 to said first line (Al) from said axis of rotation 
(123) towards the periphery of the intermediate disc 
has a through-going cavity (133) at said first 
distance from the axis of rotation and an oblong 
recess (134) opening towards said second disc (121) 
10 and extending substantially over a distance 
corresponding to the second and third through-going 
cavities (129,130) in the second disc (121), and 
along a third line (A3) extending at an angle with 
respect to said second line (A2) from said axis of 
15 rotation (123) towards the periphery of the interme- 
diate disc has a through-going cavity (135) at said 
second distance from the axis of rotation. 

9. An irrigation system as claimed in claim 8, in 
which the conduit means includes a first part 
20 connecting the control unit with the probe and a 
second part connecting the reservoir with the control 
unit, each of said first and second parts comprising 
a gas conducting tube and an irrigating liquid 
conducting tube, in which the gas conducting tube of 
25 the first part of the conduit means is connected with 
the second through-going cavity (127) of the first 
disc (120) and the irrigating liquid conducting tube 
of the first part is connected with the first 
through-going cavity (126) of the" first disc, in 
30 which the gas conducting tube of the second part of 
the conduit means is connected with the third 
through-going cavity (130) of the second disc (121) 
and the irrigating liquid conducting tube of the 
second part is connected with the first through-going 
35 cavity (128) of the second disc, and in which the 
pumping means is connected with the second through- 
going cavity (129) of the second disc. 

10. An irrigation system as claimed in any one of 
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claims 8 and 9, in which the intermediate disc (122) 
along a fourth line (A4) extending at an angle with 
respect to said third line (A3) from said axis of 
rotation (123) towards the periphery of the interme- 
5 diate disc has a through-going cavity (136) at said 
first distance from the axis of rotation and an 
oblong recess (137) opening towards said second disc 
(121) and extending substantially over a distance 
corresponding to the second and third through-going 
10 cavities (129,130) in the second disc. 

11. An irrigation system as claimed in any one of 
claims 8 to 10, in which each of said angles is 
substantially 90°. 

12. An irrigation system as claimed in any one of 
15 claims 7 to 11, in which at least said intermediate 

disc (122) is formed from a resilient material. 

13. An irrigation system as claimed in any one of 
claims 2 to 6, in which said control unit (208;308) 
comprises a cylindrical element (222, -322) and an 

20 accommodating element (220/320) having a cylindrical 
aperture with dimensions corresponding substantially 
to the dimensions of the cylindrical element, in 
which said cylindrical element (222, -322) is rotatable 
about an axis of rotation (223, -323) with respect to 

25 the accommodating element (220;320) , and in which 
said cylindrical element may be set in at least said 
cuff inflating and liquid transferring positions, at 
least irrigating liquid conducting tubes connecting 
the control unit with the probe and the reservoir 

30 with the control unit, respectively being connected 
with the accommodating element. 

14. An irrigation system as claimed in claim 13 
when dependent on claim 6, in which the accommodating 
element (220) in a first angular position (A10) has a 

35 first canal (226) in a first height position and a 
second canal (227) in a second height position, in 
which the accommodating element in a second angular 
position (A20) has a third canal (228) in said first 
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height position and a fourth canal {230) in said 
second height position, in which the accommodating 
element in a third angular position (A30) has a fifth 
canal (229) in a third height position, and in which 
5 the accommodating element in a fourth angular 
position has (A40) a sixth canal (238) in said third 
height position, each canal extending from the 
periphery of the accommodating means to the substan- 
tially cylindrical aperture. 

10 15. An irrigation system as claimed in claim 14, 

in which the cylindrical element (222) comprises an 
internal gas distribution compartment (231) having in 
a first angular position (All) a first passage 
(23la) , in a second angular position (A21) a second 

15 passage (231b) , in a third angular position (A31) a 
third passage (231c) and in a fourth angular position 
(A41) a fourth passage (232) . 

16. An irrigation system as claimed in any of 
claims 14 and 15, in which the cylindrical element 

20 (222) comprises in said third angular position a 
first channel (233a) extending from substantially the 
axis of rotation (223) to the periphery of the 
cylindrical element, and a second channel (233b) 
extending from substantially the axis of rotation 

25 (233) to the periphery of the cylindrical element in 
a fifth angular position (A51) that forms an angle 
with the third angular position (A31) corresponding 
to the angle between said first and second angular 
positions (A10,A20) of the accommodating element 

30 (220), said first and second channels (233a, 233b) 
being connected with each other at the axis of 
rotation (223) . 

17. An irrigating system as claimed in any one of 
claims 14 to 16, in which the conduit means includes 

35 a first part connecting the control unit with the 
probe and a second part connecting the reservoir with 
the control unit, each of said first and second parts 
comprising a gas conducting tube and an irrigating 
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liquid conducting tube, in which the first canal 
(226) is connected with the irrigating liquid 
conducting tube and the second canal (227) with the 
gas conducting tube of the first part of the conduit 
5. means, in which the third canal (228) is connected 
with the irrigating liquid conducting tube and the 
fourth canal (230) with the gas conducting tube of 
the second part of the conduit means, in which the 
fifth canal (229) is connected with the pumping 
10 means, and in which the sixth canal (238) is 
connected with the ambience. 

18. An irrigation system as claimed in claim 13 
when dependent on claim 6, in which the accommodating 
element (320) comprises an abutment face (320a) for a 
15 bottom face (322a) of the cylindrical element (322), 
in which the accommodating element (320) in a first 
angular position (A100) has a first canal (326) , and 
in a second angular position a third canal (328) , 
each of said first and third canals (326,328) 
20 extending from the periphery of the accommodating 
element (320) in a direction substantially towards 
the axis of rotation (323) to a predetermined 
position and from said predetermined position to the 
abutment face (320a) , in which the accommodating 
25 element (320) along a line substantially parallel 
with a line extending through said first angular 
position (A100) has a second canal (327), and along a 
line substantially parallel with a line extending 
through said second angular position (A200) has a 
30 fourth canal (330), each of said second and fourth 
canals (327,330) extending from the periphery of the 
accommodating element (320) to a predetermined 
position and from said predetermined position to the 
abutment face (320a) , in which the accommodating 
35 element in a third angular position (A3 00) has a 
fifth canal (329) extending from the periphery of the 
accommodating element to the axis of rotation (323) 
and further on to the abutment face (320a) , in which 
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the accommodating element in a fourth angular 
position (A400) has a sixth canal (338) extending 
from the periphery of the accommodating element 
towards the axis of rotation to a predetermined 
5 position and from that position to the abutment face 
(320a) , and in which the cylindrical element (322) in 
the bottom face (322a) has a first oblong recess 
(340) opening towards the abutment face (320a) and 
having an extent corresponding substantially to the 

10 distance between the first and third canals (326,328) 
of the accommodating element (320) , and a second 
oblong recess (341) opening towards the abutment face 
(320a) and having such a configuration that, in a 
first position, it extends from the fourth canal 

15 (330) through the fifth and second canals (329,327) 
to the sixth canal (338) . 

19- An irrigation system as claimed in claim 18, 
in which the first oblong recess (340) has a 
substantially curved shape. 

20 20. An irrigation system as claimed in any one of 

claims 18 and 19, in which the conduit means includes 
a first part connecting the control unit with the 
probe and a second part connecting the reservoir with 
the control unit, each of said first and second parts 

25 comprising a gas conducting tube and an irrigating 
liquid conducting tube, in which the first canal 
(326) is connected with the irrigating liquid 
conducting tube and the second canal (327) with the 
gas conducting tube of the first part of the conduit 

30 means, in which the third canal (328) is connected 
with the irrigating liquid conducting tube and the 
fourth canal (330) with the gas conducting tube of 
the second part of the conduit means, in which the 
fifth canal (329) is connected with the pumping 

35 means, and in which the sixth canal (338) is 
connected with the ambience. 

21. An irrigation system as claimed in any one of 
the preceding claims, in which the pumping means is a 
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manually operated pump, such as a bulb or a bellow 
pump. 

22. An irrigation system as claimed in any one of 
claims 1 to 20, in which the pumping means (9) is a 

5 powered pump, such as an electrically or pneumati- 
cally operated pump. 

23. An irrigation system as claimed in claim 22 
when dependent on claim 6, in which said pump {9} is 
deactivated when the control unit (8) is set in the 

10 first position and is activated automatically when 
said control unit is set in the second position. 

24. An irrigation system as claimed in any one of 
claims 21 to 23, in which the pump is integrated with 
the control unit. 

15 
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Irrigation system 

5 

ABSTRACT 

The irrigation system comprises a reservoir (1) for 
irrigating liquid, a probe (3) for arrangement in a 

10 user, conduit means (6,7,10,11) for conducting the 
irrigating fluid from the reservoir to the probe, and 
a fixation member (5) for fixation of the probe in 
the user. Pumping means (9) are provided for pumping 
gas into the reservoir (1) to transfer the irrigating 

15 liquid from the reservoir to the probe (3) . The 
fixation member includes an inflatable cuff (5) , and 
the system includes a control unit (8) which may be 
set in at least a cuff inflating position and a 
liquid transferring position. 

20 

{Fig. la) 
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